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(54) SUSTAINED-RELEASE PREPARATION 

(57) A sustained-release preparation composed of 
tablets that contain: (a) a mixture of a drug with a water- 
soluble polymer or a solid dispersion comprising the 
same, (b) polyvinyl alcohol, and (c) one or more salts 
selected from the group consisting of trisodium citrate, 
sodium sulfate sodium chloride and that are coated with 
a coating (d) which comprises a water-insoluble poly- 
mer, a water-soluble polymer and/or an enteric polymer, 
showing an arbitrarily controllable releasing pattern and 
releasing rate, and being suitable for the administration 
of the drug once or twice a day. 
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polymer and a water-soluble polymer and/or an enteric polymer. 
BACKGROUND ART 

fore, many kinds of controlled release preparations which control drug release rate trom msp^ 

devdoped and used extensively on cjjnics- rtipn containing a drug 
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BRIEF DESCRIPTION OF DRAWINGS 



Flg.1 to 8 show cross sections of the controlled release preparafon. Fig.1 and 5 show examples c^ted on an 
uncorted core-tablet (1) with a merrtorane (2) consisting of a water-Insoluble polymer and a water-soluble and/or an 

5 S «)W^mer Rgi and 6 show examples further coated on the above membrane (2) with a membrane consistng of 
an ^rieS caller (3) Flg.3 and 7 show examples coated on the above membrane (2) with a mixture of a drug and a 
wate^SuS^SryJ^e or a solid disper^on thereof (4). and Fig.4 and 8 show examples coated on the above rnem- 
Sne 0 mriove membrane oTwith a membrane (4). Fig.1 to 4 show examples in which a drug (shewn by Wa* 
d sconSuous phase) and other components (shown by white continuous phase) .n an uncoated 

10 ?aJiSas a milre Fig.5 to 8 show examples in which a drug and a water-soluble polymer ,n an uncoated core-tablets 
are S^arnSts a solid dispersion (a solid dispersion is shown by black continuous phase, other components are 

''Tg'9 rh'<!;:.';^rSTtS^^^^^ test of emedastine difumarate from a tablet prepared by Example 1 . and 
in Fig I VSmin?^ casTin which as a dissolution medium were used 1st fluid (pHI .2) In the d«.ntegrat.on test 
,5 de2to;2 irJaUn^e Pharmacopeia 12th edition (published by Dai-ichi Hoki. 1991: abbreviated to JP). ♦ ^jk^ 
c^I^S using acetic acid-sodium acetate buffer solution (pH4.0) in JP as a dissolution medium, and a mark >s .n case 
of using 2nd fluid (pH6.8) in the disintegration test in JP. cv=mr,i<« 1 in 

Fia 10 shows the resuH of the dissolution test of emedastine difumarate from tablets prepared by Examples 1 to 3 
(disilutlonSuri; 1stfluid(pH1.2)inthedfe^^^^ O mark.son 

20 atablelof Example 2, and A mark is on a tablet of Examples. c ■» n 

Fta 11 shov« the result of the dissolution test of emedastine difumarate from tablets prepared by Examples 3 to 5 
(dissorulion medium: 1 st fluid (pHI .2) in the disintegration test in JP). a mark is on a tablet of Example 3. O mark .s 
nn a tablet of Examole 4 and mark 0 is on a tablet of Example 5. ^ , ^ ^ 

f7i2 shSS re^R of the dissolution test of emedastine difumarate from tablets prepared by Examples 6 and 
2S 7(di2lutionnum:Sfluid(pH1.^ 

°"f^*S '?h^thT^iult Of ttie dissolution test of emedastine difumarate from tablets prepared by Examples 8 and 
9 (diSion^ium: 1st fluid (pHl .2) in the disintegration test in JP). O mark is on a tablet of Example 8 and a mark 
isonatableJ^ofExampte9^^^^ 

(dis£?Jonm^uri^«ukJ(pH1.2)inthedis^ 

" "'^^Ts'tL^Siu.l of the dissolution test of lomerizine hydrochloride fr7.'^'^»%PX"^Exl^^eTand a 
13 (diiolution medium: 1st fluid (pHI .2) in the disintegration test in JP). O mark .s on a tablet of Example 12 and a 

" nig 16 sh^l'^SlSStSdissolution test o, lomerizine hydrochloride from tablets pr^ar«. b. E^m^^e 14 to 
15 (diiolution medium: 1st fluid (pH1.2) in the disintegration test in JP). • mark « on a tablet of Example 14. a mark 

^ ?S.?7°IhSe riult Of tt,e dissolution of trazodone hydrochloride from tablets prepared by Example 16 and 17 
40 (dis«,?utionmedium:1stfluid(pH1.2)inthedisirtegralionteslinJP),OmarkisonatabletofExample16an^ 

"°"F^*^"Ih'S^'t?r'ri of the dissolution of nifedipine from a tablet prepared by Example 18 (dissolution 

medium 2nd fluid (pH6.8) in disintegration test in J P. ^ «^ i. . 

Rg 19 shcLSe result of the dissolution of nifedipine from tablets prepared by Examples 20. 22 and 24(d'ssolu; 
tionm2dium2ndfluid(pH6.8)inthe disintegration test inJP).Amark is onatablet of Example 20.0mark.sonat^^^^ 

of Example 22 and ♦ mark Is on a tablet of Example 24. ^ ^ i^r^a. 

^720 Shows a graph on a change of the urinary excretion rate of the main metabol.te of riifed,p.ne wtii the la^e 
of tirne after oral admintetration of a capsule of Example 1 9 and a tablet of Comparative example 1 to normal adult vol- 
unteers O mark is on a capsule of Example 19 and • mark is on a tablet of Comparative example 1. 

RazTshows a change^ttie urinary excretion rate of the main metabolite of nifedipine with the lapse of time after 
oraladministrationof a capsule of Example 21 to normal adult volunteers. 

?r^ shS^ a chats of the urina^^excr^^^ 
oral administration of a capsule of Example 23 to normal adult volunteers. ... ^ , 

F^^^ a ch^e of the urinary excretion rate of the main metabolite nifedipine wrth the lapse of time after 
oraladministrationof a capsule of Example 25 to normal adult volunteers. 

Rg 24 a cha^e °< ^ P'^^"^ °^ "«««P'"^ ^ °' administration of a capsule 

Of Example 19 to normal adult volunteers. 
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BEST MODE FOR CARFWINQ OUT THE INVENTION 

Examples of a water-soluble polymer used In the present invention are Illustrated as water-soluble cellulose ethers. 

'^'TJ'^e meSiS'ed water-soluble cellulose ethers are ones which by partial substitution o, alcohol group which 
are g^jS^IrLp'rhe cellulose, form methyl ether. hyd«)xypropyl em^ 

'""Examples of the above mentioned water-soluble cellulose etheis are methylcellulose. hydroxypropylcellulose. 
•^^SC^^^^J^em^^^^ 

1070 is prSrLly used. JHs compound Is sold as a trade name. Metolose SM (P''^"'^,^^^ Sh.n_Jteu Chem.^1 Co 
L « ) In the hydroxypropylcellulose (abbreviated to HPC). hydroxypropoxyl group .s pre^erab^ 53.4 to 77 5 Jh^ 
Siou^ ist^^iTa^Ide name, Nisso HPG(produced by Nippon Soda C^.. ^JJ ). *e ^,ydra^ro^^^^^ 
^Vfabbrwiated to HPMC). methoxyt and hydroxypropoxyl groups are preferably 19.0 to ^^0% and 4.0 to 12^0% 
r?ieSveir?lS Smpouni is sold in such as trade names.Metolose 90SH and Metolose 65SH. TC-5 (produced by 

^''"^raS.rrTnSed'^JJlyvinylpy.^^^^^ is one having molecular weight about 25.000 to about 1.200.000. and 

"^'''TS'^eCSuble polymer can be used either In the uncoated core-tablet or In the mernbrane. and also the 
abov^wateT^Se rilymer ^n be optionally used in the mixture thereof. For example a water-soluble cellulose ethe 
S^be^^So^e o?^ the mixture of two or more kinds of water^luble cellulose ethers, or in the mixture of one or 
^re ofCe^solS^l cellulose ethers and polyvinylpyrrolidone, and in the membrane only a kind of watery "b e ce - 
ICS^elJI^reand one or more Of them arepreferaWy used. Also, inthemembraneamixture of above water^^^^^ 

vmer and an enteric polymer mentioned later may be optionally used. ^ . ^ v. .Hr«v«r,r„rv^vvi 

A^na the abovVwater-soluble polymers, hydroxypropylmethylcellulose in which methoxyl and hydroxypropoxyl 
grou^lre 2* ot^a^L 7.0 to 12.0% respectively, is preferably used, and especially hydroxypropylmethylcellu- 

'~^fw:;sc.™inS^n^^^^^ 

fore aSSing to thedegree of absorption of adrug the mixing form may be changed. For example, ca^J^^tf^^S 
JweSSS^ingastro-inteslinaltrrctasimplemixtureofadrugandawaler-solublep^^^ 

a drug and other ingredients (b) and (c) is granulated, an aqueous solution '''.^ ^ ^^^^ 

hrused as a binder Further in the above granulation, a mixture of a drug and a water-soluble polymer may be used m 
st^d^^drug^one on t^^ other hand, when a drug is not well absorbed in gastro-inlestinal ^^^^^^^^'^^^/^^'^^^^ 
wS SjfuSe drug etc.. a solid dispersion consisting of a drug and a water-soluble polymer which Prepared by 
^ricLS^S" e sSent in an organic solution of a drug and a water-soluble polymer can be ^^^'It^J^^^^f.^^ 
dtsT^on can be used together with the mixture of said water-soluble polymer which can be used as a binder in the 
JSfcnrthe same rSnner as above. By forming a hardly water-soluble drug into a solid dispersion, rt is possible 

*°'"^£S^.2s;sss:rnXrj^^^^^^^ 

ina the hioh swelling ability in contacting with water is preferably used. For example, polyvinylalcohol <rf virti ch ^^5 to 
9^5% is MroS f lusUL. This compound is available .for example, in trade names. Kuraray Poval PyA-613. 
fSa PVroST Kuraray Poval PVA-CSTS. and Kuraray Poval PVA-CS(produced by Kuraray Co Ltt^ 
wSm crtratrsodium sulfate and sodium chloride used in this invention can be used in form of anhydrrie or 

r5trorfsSS^^^^^^^^ 

Sw^hemSSc^r^noalkylmethacrylateco-poh^^^^ 

t^meriSJimonium chloride ethyrco-polymer is preferably used^This polymer is ^^Jf 

name Eudragit RS (produced by RahmPharmCo., Ltd.). Among the waternnsoluble polymers mentioned above, ethyl 
cellulose in which elhoxyl group is 46.5 to 51.0% is especially preferable. 

l^n^ 1^ Sf rereric pojmier used in this invention are hydroxypropylmethylcellulose phthalate (abbre^a^ed to 
HPMC?MydriiropylmXSulose acetate succinate, carboxymethylethylcellulose, etc. Hydroxj^r^^^ 
Mose pWhllat^wfich meioxyl, hydroxypropoxyl and carboxybenzoyl groups are 

21 0 to 35 0% respectively is preferably used. This phthalate is available, for example, in trade names. HPMCP HP 55 
aid i?PMCrHP^^'^uce5 by Shin Etsu Chemical Co., Ud.). Hydroxypropylmethylcellulose acetate succinate is a 
mixeS ^i of h^oS? pylme*^^ wHh acetic acid and mono succinic acid. The mixed ester .n which rnem- 
SThSowrSS^cSl and succinoyi groups are 12.0 to 28.0%. 4.0 to 23.0%. 2.0 to 16.0% and 4.0 to 2a0% 
SSS^ SStJy^ed. This ester is available, for example, in a trade name. Shin-Etsu AQOAT(produced by 
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Shin-Etsu Chemical Co.. Ud.)- Carboxymethylethylcellulose is a mixed ether of cellulose with carboxym^y and ^hyl 
?Sr-^2i iTTwh^ch carioxymeftyl and ethaxyl groups are 8.9 to 1 4.9% and 32.5 to 43.0% rspecbve^y .s p e^Br- 
Sy TOs cellulose is avalXble. for example, in a trade name. CMEC(produced by Freund Ind. Co.. Ltd.). Also, a 
mixture of above illustrated enteric polymers may be optionally used. ^ 

Among enteric polymers mentioned above.HPMCP in which methoxyl. hydroxypropoxyl and carboxybenzoyi 
groups are 18.0 to 22.0%. 5.0 to 9.0% and 27.0 to 35.0% respectively is preferably used. 

ThP mntrolled release preparation of this invention is prepared as follows. 

SiTdr^ro a d'S aSl water-soluble polymer of component (a), polyvinylalcohol of <^P0"«'« ^^^J 
ar morTis sei^ii from a group consisting of trisodium citrate, sodium sulfate and sodium chlorKle of component 
(c) are mui t^t ZJre of'^ponente (a) . (b) and (c) are granulated by using «2f S"^'""^^^" 
SuWe^oSner as a binder to prepare granules containing a drug, or a solution prepared by dissolving a drug and a 
wie" sSilTp^ri^^ ^ent (hereinafter referred to a solid dispersion solution) is sprayed on a mixture o 

mixture is dried, or a solid disperaion solution is added to a mature of co^ponente W 
3cT the rSuWrnixture is Kneaded and the solvent is removed and the residue is crushed to prepare granules 



IS containing a drug. 
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naming a uiua- . j ..^wafc. 

Then the granules prepared above are compressed to prepare uncoated core-tablets. 

Fu*er aSr^n^luWe polymer and a water-soluble polymer are dispersed or dissolved in vi«ter and/or organic 
solvere eSS rerred to Jer-soluWe pore-forming membr^e solution) and the resulting °" ;^sP^yf„°" 
t^e sSace Se uncoated core-tablets prepared above and the tablets are dried to prepare a tablet coat«J wrth pore- 
^mTnS me^ire (h^^^^ referred to ^ter-soluble pore-forming membrane ^'^J^fll^^;^^^[l 
Ddymlr^an enteric polymer are dispersed or dissolved in water and/or organic 
eSc pSfolng merSbrTe solution) and the resulting solution is sprayed on the surface of 
S ^elnd the tablets aredried to prepare atablet coated wrth enteric pore-forming merrtorane (hereinafter 

refen-^o eS^ po^-forming membrane coated tablet) or a water-insoluble polymer, a wat«-^oluWe polym^ and an 
ente^^JS^^ymi^^eSpe^^^ 

oore-KSmembLe solution) and the resulting solution is sprayed on the surface of the uncoat^ core-tablets pre- 
Z j7^e SSThe 4lets Jdried to prepare a tablet coated with water-solut^e enteric pore-forming membrane 
(hereinafter referred to water-soluble enteric pore-forming membrane coated tablet). 

Thus a controlled release preparation of this invention can be prepared. ^. ^ 

2 an^l^rlSiment of ttiisTnvention. if necessary, an enteric polymer is ^issolvedor dispersed m w^^^^^^^^ 
oraanfcsoCSrhereinafterreferred to enteric coating solution) is sprayed on the surfaceoim^ 
Son prepared above and the preparation is dried by using the same method as mentioned above to ma^e a coated 
Sr(hS3ler referred to eLrfc coated tablet) and by making such the preparation, rt is posstole to keep the 

niiS^? l^3thTJfrface of the above men«oned water-soluble pore-forming membrane coat«l tab- 
let iSnrS^minTmemb^ne coated tablet, water-soluble enteric pore-forming membrane "^^^i °; 

w mpm^ne^tol tablet a mixture of a drug and a water-soluble polymer or a solid dispersion thereof is coated 
TnTe s^r^fnSneT^lliSS^ » is alsS possible to keep the plasma level of a drug on the initial stage of 



admiraslrat^ mentioned mixture of polyvinylalcohol and one or more salts selected from a group consisting of tnso- 
dium^atf^iur^ sulfate and sodiuiTdilorfde. one or more carriers (excipients) used conventionally in a pharma- 
ScSTprefSaSTuch as starch, sucrose, lactose, mannitol, crystalline cellulose, etc., may be admixed, if 

"^%?^'e above mentioned granules, one or more lubricants such as magnesium stearate. talk. etc. and one or more 
« flowing ag^uch asV anhyd«>us silicic acW. hydrated silicon dioxide and synthetic aluminum silicate are mixed 
oDtionallv Thus uncoated core-tablets can be prepared. ^ ui 

SJer d an uncoated core-tablet is normally 2 to 10 mm. preferably 2 to 6mm and more preferably S-nm. 
?ra^iJrt erf a vSer-soluble polymer which is added to an uncoated cor^taWet in case of usmg a water^luble 
oolvmer IT^xSet is normally O.oTto 20 weight parts per 1 weight part of a dmg. preferably 0.05 to 5 weigW parte^ 
so ?n LTtSat a vSer^oluble polymer is admixed to the mixture of polyvinylalcohol and one or more salte selected from 
L gX ~nSTr^--^^^ ^"^^ ^^'""^ a water-soluble polymer is 

normaflv 0 Olto 150 weight parts per 1 weight part of a drug, preferably 0.1 to 30 weight parte^ . ^^^^^.^ 

On the other hand. Sie amount of a water-soluble polymer is normally 1 to 7 weight parts per 1 weight part of a 
drua oreferablvl 5 to 3 weight parts when rt is used for preparing a solid dispersion. „ = 

« JSmfc solvert usal foVa solid dispersion solution is not limited if the solvent can dissolve both a drug and a 

wateTiXbr^lymeraS suSi the so^.ent as methanol, ethanol, isopropanol, acetone. chlor,^orm. d-chlorom^hane 
mSure ttSScan be illustrated. The appropriate amount of the organic solvent is 1.2 to 3 times as much as the 
anS,ZS a dr^ and a water-solubl polymer which are soluble in the organic solvent at room temperature. 

^El a,^Sof?>Jvinylalcohol in an'uncoated core-tablet is normally 0.1 to 400 weight parts per 1 weight part of 
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a drug, preferably 1 to 50 weight parts. The amount of one or more salts selected from a group "'"^'^^"a 
^1!?. sodium ^.Ifate and sodium chloride is normally 0.01 to 300 weight parts per 1 weight part of a drug, preferably 

0.1 to 50 weight parts. ^t^,4^„i„r. 
The amount of a water-insoluble polymer and a water-soluble polymer and/or an entenc polymer used for forming 
the membrane is normally 5 to 20 weight percent per uncoated core-tablet. 

Tn r^ert S ratio of a water-insoluble polymer and a water-soluble polymer and/or an enteric polymer, whether a 
water-sSe tSymerid an enteric polymer are used alone or in combination, its suitable total amount in any way is 
noL JSTtoTs wi^t parte per 1 weight part of a water-insoluble polymer. In addrtion to a water-insoluWe polymer 
ara water SuWe^fym^ andSor an enteric polymer, one or more additives such as plasticizers (e^. tna^'^^'": 
Sfrate MACROGOL6.000. etc.) are admixed optionally to the water-soluble pore-forming membrane soluton the 
SS^pr^fornSg membrane solution, the water-soluble enteric pore-fomning membrane solution and the entenc 
meSjra'ne tot^r^^ amount is 5 to 40 weight percent per total amount of a water-insoluble polymer and a water-sol- 

'^'^Ze:^^ZTZ\^'S for a water-soluble pore-forming membrane solution an enteric pore-forn.ng 
menSa^ilirt.^ ^ a water-soluble enteric pore-forming membrane solution, are not limited, and are methanol, e^h- 
anoT^ oproSTaitone. chloroform and dichloromethane. and a mixture thereof, and in ^se that a mixture of water 
and oraanic solvent is used, It is necessary to choose organic solvent well miscible each other. 

^nTei^n^en^i^ m^^^^ tablets, the amount of an enteric polymer is 4 to 12 weight pe^en per 

weight Sf a water-soluble pore-forming membrane-coated tablet, an enteric pore-forming membrane-coated tablet or a 
20 water-soluble enteric pore-forming membrane-coated tablet. . „j«. « j„ ,„ 

Tn^de to keep the high plasma level of a drug on the initial stage of administration, in case of coating w* a drug 
on tie surJce o?SetL5 in the form of a binder or a solid dispersion solution, the amount of a drug in sajd coating 
riS isTtS 3? wiwpercent. preferably 5 to 25 weight percent per total amount of a drug in the controlled release 

''TSi?n'S'renadrugisunsta«etoligW.tostabili^ 

and Irtrm^We^ed ferric oxide, yellow ferric oxide, food yellow No. 4 or No. 5. etc. are dissolved or d^ersed in 
wiranS ^SarSsolvent. an.) the resulting solution may be sprayed on the controlled -'-^^ 
ir^ntion and the preparation may be dried to prepare the tablet coated with the membrane for protecting from light on 

'"^ ^e *above mentioned method is described on a tablet, but the preparation of this invention '^"f «"|^«f ^ 
other dosage forms are included. For example, tablets which are prepared by using an uncoated core-tablet (2 to 6 mm 
in rtinmater^ mav be filled into a capsule with a conventional method to form capsules. 

Tdtg cSSed in me centred release preparation of this invention is not limited as long as the therapeutic effi- 
cacv of the drug is increased by keeping the plasma level of the drug for long hours. . . ^^^-^^ 

T?eeLiS^are drugs JcaXvascularsystem(ni^^ 
nitroalvc^efeosorbide dinHrate. captopril. delapril hydrochloride, ifenprodil tartrate), drugs for d.gest«re system gas- 
:SeS%Xr«one. metoclS^ramide). anti-allergU: agents (eg. f ^^^^^^^^ 
trazodone hydrochloride), analgesics Cindomethacin. ibuprofen). anttumors (e.g. aKretamine. FUTRAFUU fiuorouracih 
S3e)S ^Ton Sie^mounf of a drug in a tablet is an unit dose as known as effective amount in the drug and 
S^mp e^^rt is administered once a day. one day dose is compounded in the preparation of.th's inverrtjon. 
Sn^Te abwe mentioned drugs, the preparation of this invention containing nifedipine which is especial yha«Jly sol- 
S^?n wLt!^ JSrrt^ gaJr,;-int^ti.^ absorption after oral administration and ttie continuaton of the plasma 
level of the drug and therefore is useful as a preparation for once a day-administration dosage term. 

•iSe p^par^on of the present invention is orally administered, usually once or twice a day for prophylaxis or treat- 

" "'''aC in me S^^STJie preparation of this invention is released at least via two steps mentioned below^ 
FirZThe Jr^Slwater-solubirpolymer and/or an enteric polymer in the water P-«-*°™'"9 '^'^^^^^ 
enteric D^re-forming membrane or the water-soluble enteric pore-forming membrane consisting of a water-soluble pol- 
anTa wi^NS^luble polymer and/or an enteric polymer, dissolve in S^stro-intestind fluid and hereby por^^,^ 
50 S ct^ng lair are formed^e gastrt^intestinal fluid penetrates into an uncoated core-tablet and a drug in the tat^et 
di^^S's gradually released. On this occasion it is possible to control the drug release by adding a water-soluble 
SSTto^ uncoated Le-tablet. And acco^^^ 

SS^^tSS^eratethedrug release by thegastro-intestinalfluid which pene^^^ 

^^on»n^ M trisodium citrate sodium sulfate and sodium chlorfeJe contained in the uncoated core-tablet control the 
ss Z^ZT^t^^T^^^^^^ ^'-"^ sastro-intestinal fluid, and ^^e-lution gradually diffus^^^^^^^ 
^the .S)atSlayer of the tablet, and then the salt concentration results in decrease. Thereafter polyvinylalcohol begins 

*° Tme sScStCa^ htJS^^^ of polyvinylalcohol is increased, the coated layer of the tablet bursts a-^a drug 
in the t^SJTlSS S. in thi^case ^yvinylalcohol in the tablet forms matrix and the drug is trapped in the 
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matrix and the matrix forms gel and gradually erode from its surface arxl accompanied with It the drug Is gradually 

AS mentioned above, total release patterns of releasing a drug in the controlled release preparation of this invention 
show^o phas^pattern consisting of slow release rate in the initial phase and fast release rate .n *e est phase_«^ 
mSe pattern consisting of slow release rate in the initial phase and the last phase and fast release rate .n the mddle 
nhase or zero-order pattern with constant release rate. 

In tSe "tolled release preparation of this invention, by controlling the amount of polyvinylalcohol .n an uncoated 
coreibletTe a.'murt (ratio) of a water-soluble polymer, the amount of one or more salts se ected from a group con- 
StSi^of risSruTStra e, sodium sulfate and sodium chloride which control the swelling of polyvmylalcohol o^ Je 
a^unt o rwater-insolut^le polymer and a water-soluble polymer and/or an enteric polymer and the amount o^ the 
mTbVane coated on the release rate in the first step that the drug is released via pores, the buret tame the mem- 
brane aTdtS^eleie rate in t^^ 

Sonally Ltrollable and thereby preparations having many kinds of the release patterns as mentaoned above can 

''SSuently in the confrolled release preparation of this invention, the release pattern can be opttonj, ch^n 
acco^ing to the drug. Therefore, the controlled release preparation of this invention can become a confrolled release 
nrpnaration suitable for oral administration once or twice a day. • ^ ^ « 

II doinrthTenteric coating on the above mentioned confrolled release preparation, or by coating a mature of a 
drug^TwatVr-Suble polymer or a solid dispersion thereof on ttie above mentioned controlled release preparaton 
or enSric tablet. to^Tend further the plasma level of the drug and keep plasma level on the .nitaal stage of 

"""RomtTse'rSS^^fitspossibl^ 

'^'^ FuS'^because one embodiment of the preparation of this invention is a small sized tablet form, ncrt only the 
adjusCnt of dose accorded with disease syndrome or age is easy but also it can be possible to take once them by 
fillina them into a capsule (see the test examples 1 to 3 described later). ^„^=.,«„o 
Vy niusSing the following test examples the effect of this invention is explained in dete.l As drugs, emedastne 
difumarate. lomerizine hydrocMoride, frazodone hydrochloride and nifedipine are used and evaluated. 

Test 1 (dissolution test) 
(1) Sample 

Tablets prepared by Examples 1 to 18, 20. 22 and 24(see table 1 to 4. Unit:mg) 



35 



Table 1 



50 



55 





component 


exami 


3le nun 


iber 








1 


2 


3 


4 


5 


uncoated core-tablet 


emedastine difumarate 


4 


4 


4 


4 


4 




HPC 


1 


1 


1 


1 


1 




polyvinylalcohol 


30 


27.5 


25 


25 


25 




trisodium citrate • 2H2O 


10 


10 


10 


2 


3 




lactose 


4 


6.5 


9 


17 


16 




light anhydrous silicic acid 


0.5 


0.4 


0.5 


0.4 


0.4 




magnesium stearate 


0.5 


0.6 


0.5 


0.6 


0.6 




subtotal 


50 


50 


50 


50 


50 


coating memljrane 


ethylcellutose 


3.5 


3.5 


3.5 


3.5 


3.5 




HPMC 


1.5 


1.5 


1.5 


1.5 


1.5 




triethyt citrate 


1 


1 


1 


1 


1 




total 


56 


56 


56 


56 


56 
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Table 2 





connponent 




ex 


ample 


numb€ 


sr 








6 


7 


8 


9 


10 


11 


uncoated core-tablet 


emedastine difumarate 


4 


4 


4 


4 


4 


4 




HPC 


1 


1 


1 


1 


1 


5 




polyvinylalcohol 


30 


30 


30 


30 


30 


30 




trisodium citrate • 2H2O 


10 


10 


— 


— 


— 


— 




sodium chloride 


— 


— 


10 


10 


— 


— 




sodium sulfate 


— 


— 


— 


— 


10 


10 




lactose 


4 


4 


4 


4 


4 






light anhydrous silicic acid 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 




magnesium stearate 


0.6 


0.6 


0.6 


0.6 


0.6 


0.6 




subtotal 


50 


50 


50 


50 


50 


50 


coating membrane 


ethylcellulose 


3.5 


4.1 


3.5 


4.1 


3.5 


3.5 




HPMC 






1.5 


1.7 


1.5 


1.5 




HPC 


1.5 


1.7 












triethyl citrate 


1 


1.2 


1 


1-2 


1 


1 




total 


56 


57 


56 


57 


56 


56 



Tables 





component 


a 


sample 


i numb 


er 








12 


13 


14 


15 


16 


17 


uncoated core-tablet 


lomerizine hydrochloride 


5 


5 


5 


5 








trazodone hydrochloride 










75 


75 




HPC 


1 


1 


1 


1 


4 


4 




polyvinylalcohol 


20 


20 


25 


25 


80 


80 




sodium chloride 


20 


20 












trisodium citrate • 2H2O 






15 


15 


40 


40 




lactose 


3 


3 


3.2 


3.2 








light anhydrous silicic acid 


0.3 


0.3 


0.4 


0.4 


1 


1 




magnesium stearate 


0.7 


0.7 


0.4 


0.4 


2 


2 




subtotal 


50 


50 


50 


50 


202 


202 


coating membrane 


ethylcellulose 


3.4 


4.5 


3.4 


4.6 


6.3 


10.2 


HPMC 


1.6 


2.2 


1.6 


2.1 


2.9 


4.8 




triethyl citrate 


1 


1.3 


1 


1.3 


1.8 


3 




total 


56 


58 


56 


58 


213 


220 
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Table 4 





component 


exampi 


e number 








18 


20 


22 


24 


uncoated core-tablet 


nifedipine 


5 


5 


3.75 


3.75 




HPMC 


7.5 


7.5 


5.63 


5.65 




polyvinylalcohol 


40 


40 


40 


25 




trisodium citrate • 2H2O 


6.7 


6.7 


6.7 


6.7 




aystalline cellulose 






— 


10 




light anhydrous silicic acid 


0.5 


0.5 


0.5 


0.5 




magnesium stearate 


0.3 


0.3 


0.3 


0.3 




subtotal 


60 


60 


56.88 


51.9 


coating membrane 


ethyt cellulose 


3.1 


2.9 


2.65 


2.4 




HPMC 


1.9 


2.1 


1.85 






HPMCP 








1.6 




trlethyl citrate 








0.8 




HPMCP 




3 


3 






nifedipine 






1.25 


1.25 




HPMC 






1.87 


1.9 


total 


65 


68 


67.5 


59.85 



(2) Test method 

This method was conducted according to the dissolution method No.2 (paddle method) in JR As a dissolution 
medium isl fluid or 2nd fluid of JP. or acetic acid-sodium acetate buffer solution (pH4.0) was used. The temperature of 
the dissolution medium was kept at Sl'^C and the revolution was set at 50rpm. The release rate of emeda^ine difuma- 
rate, trazodone hydrochloride or nifedipine was determined by measurement of absorbance at 280nm. 312nm. and 

The release rate of lomerizine hydrochloride was determined by liquid chromatography (abbreviated to HPLC) on 
the following conditions. 

Condition of HPLC: 

Column: L-column TMODS [1 50mmx4.6mm; Chemicals Inspection & Testing Institute] . ^ ^ « 

Mobile phase: a mixed solution of 3 parts of methanol and 1 part of aqueous 5W/V% sodium laurylsulfate solution 

adjusted pH to 2.5 

Column temperature: 50°C 

Flow rate: 1 -4ml/min. 

Detection: absorbance at UV225nm 

(3) Test Result 

The result (average of 3 to 6 samples) was shown in Fig. 9 to 19. 

Fig 9 shows the result on the effect of dissolution medium (pH) tested by using emedastine difumarate as a drug. 
As is clear from Fig.9. in every dissolution medium, release of emedastine difumarate began from one J]our *he m m- 
brane burst 5 hours later and thereafter the release rate became fast. The release rate was hardly effected by the dis- 
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solution medium. ... ... 

Fig 10 shows the effect of the amount of polyvinylalcohol in the uncoaled core-tablet containing emecfastn difu- 
marat^ on me release rate. As is clear from Fig.1 0, in proportion with increase of the amount of polyvinylalcohol. burst 
nf the membrane beqan faster and the release rate was accelerated. 

Fig TsSiS effect of the amount of a salt, trisodium crtrate in the uncoated core-tabl^ containing em^astine 
difumSate onTe release rate. As is dear from F.g.11. wHh decrease of the amount of tnsodium citrate, burst of the 
rrw^mbrane beaan faster and the release rate was accelerated. . 
"'^12 an? laiow the resu« on the effect of the amount of the c<«ted me^^^^^^ 

membrane on the tablet containing emedastine difumarate on the release rate. As is dear from ^'^.12 a'^ If^w^i 
IJJr^e of the amount of the coated membrane on the water-soluble pore-fbrming membrane . burst time of the mem- 
hrane was orolonaed and the release rate became slow. *^ 
ng 1 4 sho!^ tS effect on the release rate when a water-soluble polymer was added or not added in the uncoaled 
coreSet Sng emedastine drfumarate as a drug. AS is dear from Fig.14. with addition of a 

a'd'Sr^reffecl of the amount of the water-soluble pore-forming membrane on the taWj. contei"i^ 
lomerizine hydrochloride on the release rate. As is dear from Fig.15 and 16. in proportion with incre^e ^^^^^ amount 
SS^ter-soluWe pore-forming membrane on the tablet, burst time of the membrane was prolonged and the release 

'^'^^glyrhSthe effect of theamount Of the water-soluble pore-forming membrane on th^^^ 

conte nina frazodone hydrodiloride on the release rate. As is clear from Fig.17. in proporton with increase of the 

Tn^S Jo' the SS^iuble pore-forming membrane on the tablet even in using the tablet wHh larger diameter, burst 

time of the membrane was prolonged and the release rate became slow. 

BgTs S^^^e result of the effed of the tablet coated with the water-soluble P<^^°r''^r"^"*^'l^Z^ll 
18) SaWng nifedipine on the release rate. As is dear from Fig.18. release of nifedipine from the 
S^rexaSe it) began from three hours, and at three and a half hours the membrane burst, followed by rapid 

fg^ISS fte result of the effect of the tablet coated with the water-soluble pore-forming membrane arjd further 
coatSwi*1^nnteric membrane {Example 20) containing nifedipine, the tablet coaled with the water-sduWe pore- 
S^CnSnS«nrr«, the enteric mem^aneandfurther coated 

Se tSSeTcoated wkh the enteric pore-forming membrane and further coated with a solid dispersion rnembrane (Exam- 
ple S)(eaSSlel containing ni^ipine) [dissolution medium: 2nd fluid (pH6.8) of disintegraton test descrt.«J in JPl 
Selease " nifSpine from the contrciled release tablet of Example 20 in 2nd fluid (pH6.8) began from one hour and the 
meSSanl bJS at L hours, followed by rapid release of nifedipine. In 1st f luid (pH1.2). re^se "I'^^P-"^^^^^^^^^ 
d^ed until 10 hours. Release of nifedipine from the controlled release tablet of Example 22 began '"^^V;^^ 
fhe mSdbrane burst at two hours, followed by rapid release of nifedipine. Release o nrfed.pine J« f ^^'^ 
rJeTs^ tablet of Example 24 began immediately and the membrane at three hours, followed by rapid release of nifed- 
Snllit^^^theTn' oiled reTease tablet of Example 22 or Example24. in Istfluid (pHr2), onlynifedipine in a sohd 
S-sion m°e„Srane-coated as the most outlayer was gradually released and burst of the membrane could not be 
found until 10 hours. 

Test 2 (measurement of urinary excretion rate) 

Absorption test of the preparation of this invention was evaluated by using urinary excretion rate of the m^ metc^ 
oliteof3S2^im?h^-4-{2-nitrophenyl)-3.5-pyridine«^ 

as *e meSboWe) as indicator. The concentraUon in urea of the main metabolite of nifedipine was determined by 
HPLC on the following conditions. 

Condition of HPLC: 

Column:Nova-PakTMC18[150mmx3.9mm;Watersl 

Mobile phase: a mixed solution of 5 parts of acetic acid(0.05M) and 1 part of acetonrtnle 
Column temperature: 25*»C 
Flow rate: I.Oml/min. 

Detection method: absorbance at UV 290nm 
(1) Sample 

Capsules of Example 19. Example 21. Example 23 and Example 25 and a tablet of Comparative example 1 
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(2) Test method 



Each sample (containing 20mg of nifedipine) was orally administered to 3 to 4 norn^l 
utes of breakfast and urea between 0 to 1 hr. 1 to 2hr. 2 to 4hr. 4 to 6hr. 6 to 8hr 8 to lOhr. 10 to ^ J 12 tolShr 5 to 
22hr and 22 to 24hr respectively were collected. In addition to that, in cases of taking the capsule of Examples 21 . 23 
and 25 urea between 24 to 27hr, 27 to 30hr and 30 to 33hr respectively were collected and the concentration in urea 
of the r^in metabolite of nifedipine was measured by HPLC and the urinary excretion rate at each time was calculated. 

(3) Test result 

When a capsule of Example 19 in which four tablets coated with the water-soluble pore-forming membrane (Exam- 
Dle 1 8) were filled and a tablet of Comparative example 1 . each containing nifedipine, were administered, comparative 
SI S re urir^y excretion rate of the^in metaM 

tion rate in case <rf administration of the controlled release preparation of this invention (capsules) was longer sustained 
nSarison with that in case of administration ofatablet of Comparative exa^^^ 

FVrther a capsule of Example 21 in which four tablets coated with the water-soluble pore-forming membrane^ 
further coat'ed wW, the enteric membrane (Example 20) were fUled. a capsule of Example 23 in whi<*i four tablets 
cSS SSe water-soluble pore-forming membrane and further coated with the solid dispersion membrane (Exam- 
TS) were f inland a capsule of Example 25 in which four tablets coated with the enteric pore-forming membrane 
and fS ther L«ted With the s^lidd^ 

unteers and in that case the urinary excretion rate into urea of the main metabolite was measured and the resute am 
shown in Fig.21 to 23. As is clear from Fig.21 to 23. the urinary exaetion rate was longer sustained when the contrdl«l 
rSi! preSaralion of this invention which was coated with enteric membrane on the surface of the water-soluble pore- 
forming membrane coated tablet was administered in the form of capsule. , w ^-.,.^o;^r, 

And in case of administration of the preparation of this invention which was coated with the sohd di^sion mem- 
brane on the water-soluble pore-forming membrane coated tablet or the enteric membrane coated tablet, in form of a 
capsule filled, the urinary excretion rate of the initial stage was secured and long hours sustenance was kept. 

Test 3 (measurement of plasma level) 

The plasma level of nifedipine was determined by gas chromatography (abbreviated to GC) on following conditions. 

Condition of GC 

Detector: electron capture detector 

Column: 3%OV-17 (3mmx3.lm;QL Science Inc.) 

Column temperature: 270''C 

(1) Sample 

A capsule of Example 19 

(2) Test method 

Six normal adult volunteers took breakfast and 30 minutes later the sample was orally administeredjn definite 
times after administration (2. 4. 8. 10. 12. 15. 24. 28. 32. 36. 48hr) the blood was teken and centrifuged to obtain 
plasma. The plasma level of nifedipine which took at each hours was determined by GC. 

(3) Result of test 

Change with the lapse of time of the plasma level of nifedipine (average amount) when the water-soluble pore-form- 
ing membrane coated tablet of this invention was administered to normal adult volunteers, was shown in Fig.24. As is 
clear from Fig 24 when the controlled release preparation of this inventioh was orally administered to normal aduH vol- 
unteers the high plasma level of nifedipine lasted for long hours. Therefore, the preparation of this invention has advan- 
tTgS Tn Z JL\ Absorption and the lasting of the high plasma level on a hardly water-soluble drug, and ,s useful for 
dosage form once or twice a day. . . ^ 

Following examples with a comparative example are illustrated to explain the present invention. 
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Example 1 



A mixture of emedastine difumarate (98g) (see Japanese Patent Publication No. 24821/1990) po yvinylalcohol 
(trade ™i^.^ayPoval PVA-CSTS; Kuraray Co.. Ud.) (734.7g). trisodium citrate dihydrate (244.9g) (sieved with 
. Se NTlOOraS^ctie (98g) was admixed in the fuluidized bed granulator. and to the mixture 

wWYlcel ulose (trade name: Nisso HPC: Nippon Soda Co.. Ltd.) (24.4g) in water (463g) was sprayed as a binder and 
Se?5^^e niSreUs dried, and sieved with Sieve Na 18 to produce granules containing the drug. To the granules 
1 I lls mSniium stearate (1 1.3g) and light silicic add anhydride (11.3g) were admixed, and the mixture was com- 
pr^S la^Ss each weigU SOmg by using a rotary taWeting machine with a punch 5mm ,n diameter to produce 

""^NeS r;S^osT(? rgSSi?;t:£L^ame: Ethocel standard-10= Oow Chemical Co.. Ltd.), hydro^ropyl- 
metSlulose W ^weight part) (^de name: TC-5E: Shin-Etsu Chemical Co., Ltd.). and tnethy crtrate (0^29 weight 
SHtSfnanS- atrdlJc 2; Pfizer Co.. Ltd.) were dissolved in a mixture of water and ethanol [1 :4 (wejght ratio) so 

tlSrinceTatlon S ethylcelMose and hydroxypropylmethylcellulose amounted to 5 weight percent. TT^e resultng 
IS solution was used as a water-soluble pore-forming membrane solution. „ /«„h« 

T?,e above uncoated core-tablets (350g) (about 7.000 tablets) was put in the ^^^'^ZThZ^^Z^^o 
Hi-Coater HCT-MINI- Freund Ind. Co.. Ltd.) and then said membrane solution was sprayed on the tab^ in the coating 
^LSfand the tabl'5 were dried to produce the coaled tablets each weighing 56mg. The controlled release prepa- 
ration of this Invention thus obtained contains emedastine difumarate 4mgAablet. 

Example 2 

A mixture of emedastine difumarate (72g), polyvinylalcohol (495g) (trade name: Kuraray Poval PVA;<5STS; Kur^ay 
CO.. LtS) trlLiurndtratedihydrate (180g) (sieved with Sieve No. 100) and lactose ("^9)^^.^^^,™^^'^^^^^ 
bed granulator. and to the mixture a solution of hydroxypropylcellulose (trade name: 

nsa) in water (342g) was sprayed as a binder and then the mixture was dned and sieved with aeve No 8 to nake 
yrSles^maSning me drug' To this granules (855g,. magnesium stearate (10.5g) ^'-'.[^^ -^>;J ^^^^^^ 
were admixed and the mixture was compressed by using a rotary taWetng machine with a punch 5mm in diameter to 
nrnriiire uncoated core-tablets (737g) (about 1 4,700 taljlets). 

Ne^Tn t^e^e manner as in i^mple 1 . on the uncoated core-tablets (350g) (about 7.000 tablets), a water-sol- 
uble p^e-tarmti^^^embLe solution w^spray 

release preparation of this invention thus obtained contains emedastine difumarate 4mg per tab- 
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2S 



30 



let. 



35 Fxample 3 

A mixture of emedastine difumarate (152g). polyvinylalcohol (950g) (trade name: Kuraray Poval ^A-CSTS l^ra- 
rav CO S ) Wsodium citrate dihydrate (380g) (sieved with Sieve No. 100) and lactose (342g) was admix^ in the flu- 
SSl t;^^ rJ;^.lS. an^^^^^^ solution of hydroxypropy.-ce.lu.ose (38g) (trade "^'-^ "^^^^ 'J.^J^^^ 

Soda Co Ltd ) in water (722g) was sprayed as a binder, and the mixture was dried and sieved with Sieve No.18 to pro- 
S^e SnuSs ^Wng the drug. To frie granules (I.SOOg) magnesium stearate (18.4g) and light anhydrous silicc 
S (??4Tw^mix2d and thJ mixture was compressed by using a rotary tableting mach^e with a punch 5mm ,n 
diameter to produce uncoated core-tablets (1 ,680g) each weighing 50mg (about 33 600 taWete). 

N^t in the same manner as in Example 1, a water-soluble pore-fomiing membrane solution was sprayed on the 
uncoaS ^T^^ (350g) (about 7.000 tablets) and the tablets were dried to produce coated tablets eadi weighing 
SSi Se conSSrSeas; preparation of this invention thus prepared contains emedastine drtumarate 4mg per tab- 



40 



45 



let. 



55 



Example 4 

A mixture of emedastine difumarate (72g), polyviny.a.cohol (450g) (trade name: l^raray Poval P^:CSTS: Kur^ay 
Co.. Ltd.). trisodium dtrate dihydrate (36g) (sieved with Sieve No. 100) and lactose (306g) ««« «dmix^ in ^^^-^^^ 
bed granulator and to the mixture a solution of hydroxypropylcellulose (18g) (trade name. Nisso HPC. N-PPO" SaJ^ 
£ E ) in S^342g) was sprayed as a binder and the mixture was dried and sieved with Sieve No. 18 to give gran- 
s' StheranuSlUg) ninesium stearate (lO.Sg) and light anhydrous silicic acid (7g) were admixed and the 
i5uJ ^s ^rl^SSby usin'g a rotary tableting machine whh a punch 5mm In diameter to produce uncoated core- 
tablets (720g) (about 1 4.400 tablets) each weighing SOmg. _^ 

Next, in ie same manner as in Example 1 . a water-soluble pore-forming membrane soliAon was spray^ on the 
uncoieci core-tablets (350g) (about 7.000 tablets) and the tablets were dried to produce coated tablets each weighing 



12 



EP 0 807 433 A1 

56mg. Ttie controlled release preparation of this invention thus prepared contains emedastine difumarate 4mg per tab- 
let. 

Example S 

A mixture of emedasUne difumarate (72g), polyvinylalcohol (450g) (trade name: Kuraray Poval PVA-CSTC; Kurar^ 
Co Ltd.). trisodium citrate dihydrate (54g) (sieved with Sieve No. 1 00) and lactose (288g) was adrrnxed .n the fUj«J.zed 
bed granulator and to the mixture a solution of hydroxypropylcellulose (1 8g) (trade name: Nisso HPC; Nippon Soda Co.. 
Ltd ) in water (342g) was sprayed as a binder, and the mixture was dried and sieved with Sieve No. 18 to give granules. 
To the granules (855g) magnesium stearate (10.5g) and light anhydrous silicic add (7g) were admixed and the nriixfcire 
was compressed by using a rotary tableting machine with a punch 5mm in diameter to produce uncoated core-tablets 
(740g) (about 14.800 tablets) each weighing 50mg. ^ 

Next in the same manner as In Example 1 . a water-soluble pore-forming membrane solubon was sprayed on the 
uncoated core-tablets (350g) (about 7.000 tablets) and the tablets were dried to produce ^"^f^^^^^^"^ 
56mg. The controlled release preparation of this invention thus obtained contains emedastine difumarate 4mg per tab- 
let. 

Example 6 

A mixture of emedastine difumarate (72g). polyvinylalcohol (540g) (trade name: Kuraray Poval P^A-CSTS; Kura.^ 
Co Ltd ). trisodium citrate dihydrate (I80g) (sieved by Sieve No. 100) and lactose (72g) was admixed in the «ud.zed 
bed'granulator. and to the mixture a solution of hydroxypropylcellulose (18g) (trade name: NissoHPC.Nqppo^^ 
Ltd ) in water (342g) was sprayed as a binder, and the mixture was dried and sieved with Sieve No. 18 to produce gran- 
ules TO the granules (860g). magnesium stearate (10.5g) and light anhydrous silicic add (7g) were admix^ and the 
mixture was compressed by using a rotary tableting machine with a punch 5mm in diameter to produce uncoated core- 
tablets 708a (14.200 1at)lets) each weighing 50mg per tablet. . ^ , . 

NexL^cellulose (1 weight part) (trade name: Ethocel standard -10. Dow Chemical Co.. LIriL). Mrwopy^cel- 
lulose (0 43 weight part) (trade name: Nisso HPC; Nippon Soda Co.. Ltd.) and triethyl citrate (0 29 weigW pa^t) (trade 
name- Citroflex 2- Pf^er Co.. Ud.) were dissolved in ethanol so that the concentration of ethylcellulose and hydroxypro- 
pylcellulose amounted to 5 weight percent. This solution was used as a water-soluble pore-fbrming '"e"*^^ ^'"f j?"; 

The above uncoated core-tablets (350g) (about 7.000 tablets) were put In the tablet coating machine (trade name. 
Hi-coater HCT-[tfllNI- Preund Ind. Co.. Ltd.) and on the tablets the water-soluble pore-forming membrane solution was 
sprayed and the taW^ were dried to produce the coated tablets each weighing 56mg. The controlled release prepara- 
tion of this invention thus prepared contains emedastine difumarate 4mg per tablet. 

Example 7 

In the same manner as in Example 6. the mixture containing emedastine difumarate was compressed by using a 
punch Smm in diameter, to produce uncoated core-tablets (708g) (about 1 4.200 tablets) each w«ghing SOmg. 

Next on the uncoated core-tablets (350g) (about 7.000 tablets) in the same manner as in Example 6 «cept tor 
increasing the coating amount img per tablet, a water-soluble pore-forming membrane solution was sprayed and the 
tablets were dried to produce tablets each weighing 57mg. The controlled release preparation of the present invention 
thus prepared contains emedastine difumarate 4mg per tablet. 

4B Example 8 

A mixture of emedastine difumarate (72g). polyvinylalcohol (540g) (trade name: Kuraray Poval PVA-CS; ICjraray. 
sieved by Sieve No. 100). sodium diloride (1 80g) (sieved by Sieve No. 100). and lactose (72g) was admixed in the flu- 
idized bed granulator. and to the mixture a solution of hydroxypropylcellulose (18g) (trade name: N«so HPC. Nippon 
Soda Co Ud ) in water (342g) was sprayed as a binder, and the mixture was dried and sieved by Sieve No. 18 to pro- 
duce granules. To the granules (850g) magnesium stearate (10.4g) and light anhydrous silicic acid (7g) were admixed, 
and the mixture was compressed by using a rotary tableting madilne with a punch 5mm in diameter to produce 
uncoated core-tablets (755g) (about 15,100 tablets) each weighing SOmg. 

Next in the same manner as in Example 1 , a water-soluble pore-forming membrane solution was spray«l on the 
uncoated core-tablets (350g) (about 7,000 tablets) and the tablets were dried to produce each weighing 56mg. The con- 
trolled release preparation of this invention thus prepared contains emedastine difumarate 4mg per tablet. 
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Example 9 



In ihe same manner as in Example 8. the mixture containing emedastine difumarate was compressed by using a 
rota^ Se'TrnXe S a puSsmm in diameter to produce uncoated core-tablets (755g) (about 15.100 tablets) 

N^^S^Se^arSe manner as in Example 1 except lor increasing the coating amount 1 mg per tablets, a water-sol- 

dastine difumarate 4mg per tablet. 
{Example 10 

T ^SrL^ preparation of the invention thus prepared contains emedastne difumarate 4mg per tablet. 



Example 1 1 



core-tablets (760g,(a^^^^^^^ 

.ableMa^Ognru ^00 S^) ^^^ViiS^^^^^ dri^ to give tablets each weighing ^mg. The controlled 
rSai pSSraS of t^iis invention thus prepared contains emedastine difumarate 4mg per tablet. 

Example 12 

ride 5mg per tablet. 
Example 13 
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IS 



contains lomerizine hydrochloride 5mg per tablet. 
Example 14 

trisodium Citrate dihydrate (270g) (sieved w^i S,eve ^o- 10°) 'f^^^^ HPC; Nippon Soda Co., 

granutetor. and to the mixture a solution o^ ►^;^~Py'^^"^^^^^^^^ No. ^8 to produce gran- 

Ltd.) in water (342g) was sprayed as a binder, and the -™^u e^^^ 

.ethy.cenu.ose^.47w.2H^^^^^ 

rs=o?s:^^-uran%^^^^ 

used as a water-soluble pore-forming mernbrane ^S^^TnT^^uS Ind^ S'^kJ on the tablets the 

were put in the tablet coating machine (trade "'.^f.^"^^^^^^^^ tablets each weighing 



tablet. 
Example 15 
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40 



tains lomerizine hydrochloride 5mg per tablet. Fxample 1^ p.iw.cation 7341/1969) polyvinytalcohol (360g) 

uneoaed co»BMeB <7»0) (stool 3.700 BMMs) "J^'^'S^,.. ch»nic* Co.. LM.), h/dmwop,!- 
„«W=*k», (° " "^..l?;"! '"S'ST« J?5SS i^rS. « .a,, .nd'ahaool (. :4 .elgh„.«o) » !« 
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prepared cx>rrtains trazodone hydrochloride 75mg per tablet. 
Example 18 

Nifedipine (10l.4g) and hydroxymethylcellulose (152g) (trade name: TC-5E: Shin-Eteu Chemical Ca Ltd.) were 
dissolved in the mixture of dichloromethane (821g) and ethanol (547g) to produce a soW d«pers|on so^Ao^ 

A Sture of polyvlnylalcohol (810.8g) (trade name: Kuraray Poval PVA-CSTSM<uraray Co.. Lidj and tisortium crt- 
rate dihydrate (135.8g) (sieved with Sieve No. 100) was admixed in the fluidized bed sranulato , and to the mixture fte 
S^rSdispS was sprayed, and the mixture was dried and sie/ed with Sieve No. 30 to give granules. To the 
sSma^iesium^ eiat^ (3g) and light anhydrous silicic acid (5g) were admixed ^nj «J« "^"^^'^r^.^o'S; 
pressed by using a rotary tableting machine with a punch 5mm in diameter to produce uncoated core-tablets (460g) 

'^^Ji'°et°h;Sl^SLlt; :eiS"?art)"Sade name: Ethocel standa^-10: Dow Chemical Co., Ltd.). and hydroxypro- 
DvlmSceK (0 6 weigW ?art) (trade name: TC-5E: Shin-Etsu Chemical Co.. Ltd.) were dissolved .n the mixture 
KchKSi ^nd eman'ol (J:^ weight ratio) so that the tota. concentration of ^f^^^fj^^^^:^^ 
pymethylcellulose amounted to 5 weight percent. This solution was used as a water-so luWe pore-forming membrane 
Son On the above uncoated core-tablets (350g) (about 5.800 tablets) this water-soluble P^"!? 
33onv«s sprayed and the tablets weredried to produce coated tablets ea^^ 
preparation of this invention thus prepared contains nifedipine 5mg per tablet. 

Example 19 

Four controlled release tablets prepared by Example 18 were filled in a hard capsule #2 to produce capsules. 
2S Example 20 

NifediDine (338g) and hydroxypropylmethylcellulose (507g) (trade name: TC-5E: Shin-Etsu Chemical Co Ltd.) 
wereTsoK n a^e oVdiSromethane (2.740g) and ethanol (1 .824g) to produce a so«d ^ispers^n sol^^^^ 
Sre o?pSvinylalcohol (2.703g) (trade name: Kuraray Poval PVA-CSTS; Kuraray Co.. Ud ) and trisodium citra e 
30 Srate (SS (Seved wi^i Sie.e No. 100) was admixed in the fluidized bed granulator. and to the mixture the sohd 
diSfon ScS^was sprayed, and the mixture was dried and sieved with 30 mesh sieve to produce granules. To the 
2r?nures pS^^gnSium slearate (18g) and light anhydrous silicic acid (30g) were admixed and the ^^^J-^ 
SJrSse;! by using a rotary tableting machine with a punch 5mm in diameter to produce uncoated core-tablets 

metSlSose (0 7 weight part) ^a^e name: TC-5E: Shin-Etsu Chemical Co.. Ltd.) were dissolved in a mixture of 
SomSe and w4r (1 :1 weight ratio) so that the total concentration of ethylcellulose and hydroxypropylmettvl- 
Swie Im^rt^to 5 weight per^nt to produce a water-soluble pore-forming membrane solution. On the above 
mSSSS^Sts MOg (about 5.800 takiets) the water-soluble pore-forming membrane solution was sprayed and 
"he^Ss^erH^-S to produce c<^ted tablets each weighing 65mg. Hydroxypropylmethylcellulose pWhalate [frade 
r^mTl^McSHpS); Shin-Etsu Chemical Co.. Ltd.] was dissolved in a mixture of dichloroethane and ethanol (1.1 
Staht r«io) «> that the concentration of hydroxyprcpylmethycellulose phthalate amounted to 5 weight percen^and 
SThe riuWng enteric coating solution was sprayed on the coated tablets, and the tablets were dned to produce 
Si teLSe?ch weighing 6^g. The controlled release preparation of this invention thus prepared contains nifed- 
45 ipine 5mg per tablet. 

Example 21 

Four controlled release tablets, preparations prepared by Example 20 were filled in a hard capsule #2 to produce 
BO capsules. 

Fxample 22 

Nifedipine (300g) and hydroxypropylmethylcellulose (450g) (trade name: TC-5E. SMn-Etsu Chemiral Lt^^^ 
55 were dtesolved n the mixture of dichloromethane (2.432g) and ethanol (1.624g) to produce a soW dispersjon soliAoa 
Tr^^^rof S Sal^hol (3.2009) (trade name: Kuraray Poval PVA-CSTS; Kuraray Co.. Ltd.) and tr'sodium crtra e 
anSSe (53^Hsieved with Sie.e No. 100) was admixed in the fluidized bed granulator. and to the mixture ttie sohd 
Srsier^ion SuSon was sprayed and the mixture was dried and sieved with Sieve No. 30 to produce granules. To the 
SuSs (4^C^^gnSum stearate (22.4g) and light anhydrous silicic acid (37.4g) were admixed and the mixture 
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was compressed by a rotary tableting machine with a punch 5mm in diameter to produce uncoated core-tablets 
(4 OOOg) (about 70.000 tablets) each weighing 56.88mg (Nifedipine 3.75mg being contained m a tablet). 

' Next ethylcellulose(1 weight part) (trade name: Ethocelstandard-10: Dow Chemical Co.. LtdO and Mrow^^ 
™»th»SiSTo 7 weiaht part) Jade name: TC-5E; Shin-Etsu Chemical Co., Ltd.) were dissolved .n a mixture of 
SomSi ai"^^^^^^ Sht ra«o) so that the total concentration of ethylcellulose and ^^/*o^rcpy.m^h^ 
ISnu ose amounted to 5 weight percent to produce a water-soluble pore-fbrming membrane solufton. The above 
coTtLels (350g) (^irt 6.200 tablets) were put in a coating tablet machine and on them the water^oluble 
no^S^o men*ranrsolu8on was sprayed, and the tablets were dried to produce coated tablets each weighing 

disSS in me ir^of dic*.loromethane and ethand (1:1 weight ratio) so that the concentration «^ the hydroxypro- 
^^ScelMose phthalate amounted to 5% weight percent, and then the resulting enteric coatng ^ution was 
STyedon the above tablets, and the tablets were dried to produce enteric coated tablets each w«'9f""9 ^.SJ'"!. 
* NVxt nifedipine (1 weight part) and hydroxypropylmethylcellulose (1.5 weight ff^) (trade name: ^-SF^W. Shn- 
Etsu Chemical Co.. lid.) were dissolved in a mixture of dichloromethane and ethanol (6:4 weight ratio) *at the con- 
S^ntJ^ydro^yproWlmethylcellulose amounted tosweightpercerrt to 
Tc!^ enteric LatS^^blets this solid dispersion solution was sprayed and the tablets 

trolled release tablets of this invention coated with the solid dispersion membrane (corresponding to ™^.'P'"«J^5mg 
per S^ch weighing 67.5mg. The controlled release preparation of this invemion th^ 

5mg per tat)let. 
Example 23 

Four controlled release tablets prepared by Example 22 were filled in a hard capsule #2 to produce capsules. 
Example 24 

Nifedipine (90g) and hydroxypropylmethylcellulose (135.6g) (trade name: TC-5E: Shin-Etsu Chemical Co LteT) 
werediSSl^ namixtureofdicWoromethane(732g)and em^^^ 

^1^(5 SS2lJSoK600g) (trade name: Kuraray Poval PVA-CSTS; Kuraray Co.. Ltd.). trisodium citm^e anhydride 
lS)8QSSline cellulose (trade name: Avicel PH301 ; Asahi Chemical Ind. Co.. Ltd.) was adm«^.n the fluid- 
SbSg^S^ and to the miiure the solid dispersion solution was sprays 

wS sS^a^ 30 to produce granules. To this granules (1 .088g) magnesium stearate (6.4g) and light aihydrous silicic 
aS f Hg) wereSlmixed aai the mixture was compressed by a rotary tableting machine with a punch 5mm .n diam- 
Sto prcS.ce uncoated core-tablets (800g) (about 15.400 tablets) each weighing 51.9g (nifedipine 3.75mg contained 

"S^ethycellulose (1 weight part) (trade name: Efliocel standard-10; Dow Chemical Co. . Ltd.) Mroxypropylmeth- 
ylcelVutseTtSatete (0.67 weight part (trade name: HPMCP (HP-55): Shin-Etsu Chemical Co.. LW.). anci triethyl crt- 
S(b 33 S part) (trade name: Crtroflex 2; Pfizer Co.. Ltd.) were dissolved in a mixture of water and ethanol (1^4 
wlJitJ ratirSS^e total concentration of ethylcellulose and hydroxypropylmethylcellulose phthalate amounted to 
5wKwpeL^m^pra5uceaertericpore-fo^ 

6.70?S ^re put in the coating tebleting machine and on the ta^^^ 

was sprayed, and the tablets were dried to produce tablets coated with the enteric pore-fbrm.ng membrane each we.gh- 

'"^ ^N^^'rtfedipine (1 weight part) and hydroxypropylmethylcellulose (1.5 weight part) (trade name: TC-5RW; Shin- 
Etsu C?e.^2.S> lid ) wire dissolved in a mixture of dichloromethane and ethanol (6:4 weight ratio) so that the con- 
cStSS'l^oxyJ'opylmethylcellu^ 

above enteric pore-form^g membrane coated tablets, the solid dispersion solution was sprayed, and the Ablets were 
^ Xo ^JuTe the comrolled release preparation of the invention which was coated wrth the solid dispersion mem- 
blSe (corSS to nifedipine l.25mg per tablet) each weighing 59.85mg. The controlled release preparation of this 
invention thus prepared contains 5mg of nifedipine per tablet. 

Example 25 

Four controlled release tablets prepared by Example 24 were filled in a hard capsule #2 to produce capsules. 

As the same as in Example 8. a mixture containing emedastine difumarate was ""^^^ssed by a rotary tableting 
macWne with a punch 5mm in diameter to produce uncoated core-tablets (755g) (about 15.100 tablets). 
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Next, ethycellulose (1 weight part) (trade name: Ethocel standard-10; Dow Chemical Co., Ltd.). hydroxypropylmeth- 
vtcellulose (1 weight part) (trade name: TC-5E: Shin-Etsu Chemical Co., Ltd.). hydroxypropylmethylcellulose pWhalate 
toSiT^Z)l^e<^^- HPMCP(HP-55); ShIn-Etsu Chemical Co., Ltd.). and triethyl cHrate (0.29 we^ht part) 
Srade name- atroflex2 Pfizer Co.. Ltd.) were dissolved in a mixture of water and ethanol (1:4 weight ratio) so that fte 
concentration of ethylcellulose. hydroxypropylmethylcellulose and hydroxypropylmet^cellulose phthalate an^ 
5 weight percent to produce a water-soluble enteric pore-forming membrane. The above ""^^^^f^^'^^^'^^'^f^^ 
(aboirt 7000 tablets) were put in the coating tableting machine (trade name: Hi-Coater. HCT-MINI|Freund Ind. Ca. 
Ltd ) and on the tablets this water-soluble pore-forming solution was sprayed and the tablets were dried to Produce tab- 
lets coated with the water-soluble pore-forming membrane each weighing 56mg. The controlled release tablet of this 
Invention thus prepared contains emedastine difumarate 4mg per tablet. 



Example 27 



A mixture containing emedastine difumarate was compressed, in the same manner as in Example 1. to Produce 
uncoated core-tablets and on the surface of the tablets a water-soluble pore-forming solution was sprayed and ttie teb- 
lets were dried to produce coated tablets with the water-soluble pore-forming membrane (200g) (about 3 560 tablets) 
^ch weiahing 56mg Hydroxypropylmethylcellulose phthalate (trade name: HPMCP(HP-50); Shin-Etsu Chemical Ca. 
S ^wi dSS aS:3 of ethanof and water (4:1 weight ratio) so that the concentration of hydro^ropylmeth- 
ylC€Hlulose phthalate amounted to 5 weight percent and the resulting enteric coating solution was sprayed «n the ta^ 
lets and the tablets were dried to produce tablets coated with the enteric coating membrane each weighing 59mg. THe 
controlled release tablet thus prepared contains emedastine difumarate 4mg per tablet. 



Example 28 



In the same manner as in Example 1. a mixture containing emedastine difumarate was compre^ *° ^T^k 
uncoated core-tablets and on the surface of the tablets a water-soluble P^^e-forming solution was sprayed and the^^^ 
lets were dried to produce coated tablets with the water-soluble pore-forming membrane (lOOg) (about 1 -780 teWe^. 
Emedastine difumarate (1 weight part), and hydroxypropylmethylcellulose (2 weight parts) (trade name: TC-5MW. 
S^^S^Cher^ical Co.. Ud.) were dissolved in a mixture of ethanol and water (1 :1 weight ratio) so that We concentra- 
tion of the hydroxypropylmethylcellulose amounted to 5 weight percent, and ttie resulting solution vras further spr^ed 
on thi surfaS JSe ^ted ^ets to produce the controlled release tablets of the invention coated wrth the solid dis- 
peiSon membrane (containing emedastine difumarate Img per tablet) each weighing 56mg. The controlled release 
preparation thus prepared contains emedastine difumarate 5mg per tablet. 

Example 29 

In the same manner as in Example 27. a mixture containing emedastine drfumarate was compressed to prepare 
uncoated core-tablets and on the surface of the tablets a water-soluble pore-forming solution and a eriteric coating solu- 
S^^irayed and the tablets were dried to produce emeric coated tablets (lOOg) (about 1.690 taWet^ 
Ing 59mg. Emedastine dHumaiate (1 weight part) and hydroxypropylmethylcellulose (2 weigW Par^)(teade name: TC- 
5MW- Shin-Etsu Chemical Co., Ltd.) were dissolved in a mixture of etiianol and water (1 :1 weight ratio) so that ttwi con- 
centration of hydroxypropylmethylcellulose amounted to 5 weight percent and the resulting solid dispersion membrane 
SSon fu'rthe??,Sed on^the surface of ttie coated tablets, and the tablets were dri«l to produce taWete wh^^^^ 
were coated with the solid dispersion membrane (ttie coated portion corresponding to emedastine difumarate Img per 
tablet) each weighing 62mg. The controlled release preparation of this invention thus prepared contains emedastine 
difumarate 5mg per tablet 

Comparative example 1 1 

According with the description in Exarrple 1 of Japanese Patent Publication No. 1 1699/1994 the procedure was 
conducted. 

A) core portion 

Crystalline nifedipine [average particle seize 3.3jim (measured by the air permeability method)] dS-Sg) «as mixed 
with lactose (194.0g) and corn starch (75.0g). and the mixture was granulated in the paste of corn starch 5 Og) and hrt 
water (70 Og) and ttie resulting granules were dried and sieved and to the granules microaystalline cellulose (25^0g) 
and magnesium stearate (1 .Og) were admixed. The mixture was compressed to produce tablets each weighmg 63^mg 
Witt. 6mm in diameter. By coating the tablets with an organic solution of a hydroxypropylmettiylcellulose phthalate. ttiere 
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were obtained gastric fluid tolerable coated tablets. The weight of the tablet was 70.3mg. 
B) Granules for coating 

5 Nifedipine (8.4g) was admixed with lactose (20.2g). colloidal silica (0.8g). "^yd'^^wropylcenulose (35 Og) (^^ 
name Nfeso HPC(HPC-M); Nippon Soda Co., Ud.). hydroxypropylcellulose (trade name: N.sso HPC(HPC-L . Nippon 
SJa Ud ) (87 4g) and citr^ acid (1 6.0g) and this mixture was granulated wrth a solution of hydroxypropylcellulose 
^l^'^^TnlSL L granulator. dried and sieved. The resulting granules were admixed with magnesium stearate 

10 The granules thus prepared and the tablets prepared by above A) were together compressed to prepare tablets 
(10mm in diameter) each weighing 410mg. 

Claims 

,5 1 A controlled release preparation consisting of a tablet containing (a) a mixture of a drug and a water-soluble poly- 
mnraSliddispersionthereof.(b)polyvinylalcoholand(c)oneormoresalts^^^^ 
S triSi^ cSfratl! sodium sulfate and sodium chloride, and 

sisting of a water-insoluble polymer and a water-soluble polymer and/or an enteric polymer. 

20 2. A controlled release preparation of claim 1 wherein the coating material is consisting of a water-insoluble polymer 
and a water-soluble polymer. 

3. A controlled release preparation of claim 1 wherein the coating material is consisting of a water-insoluble polymer 
and an enteric polymer. 

4. A controlled release preparation being further coated with a coating material consisting of an enteric polymer on 
the surface of the preparation of any of claims 1 to 3. 

5. A controlled release preparation being further coated with a mixture of a drug and a water-soluble polymer, or a 
solid dispersion thereof on the surface of the preparation of any of claims 1 to 4. 

6. A controlled release preparation of any of claims 1 to 5 wherein the water-soluble polymer is a water-soluble cellu- 
lose ether, polyvinylpyrrolidone or a mixture thereof. 

35 7. A controlled release preparation of any of claims 1 . 3 to 6 wherein the enteric polymer is hydroxypropylmethylcel- 
lulose phthalate. 

8. A controlled release preparation in which an uncoated core-tablet comprising of (a) a mixture of a dr"9 and hydrox- 
«JSpylmethytcellulose or a solid dispersion thereof, (b) polyvinylalcohol. and (c) one or more salts selected from 

40 SSiconsistingtrisodiumcitrate.sodiumsulfateandsodiumchto^^^ 

sisting of ethylcellulose and hydroxypropylmethylcellulose and/or hydroxypropylmethlcellulose phthalate. 

9. A controlled release preparation of claim 8 wherein the coating material is consisting of ethylcellulose and hydrox- 
ypropylmetfiylcellulose. 

^ 10. A controlled release preparation of claim 8 wherein the coating material is consisting of ethylcellulose and hydrox- 
ypropylmethylcellulose phthalate. 

1 1 . A controlled release preparation being further coated with hydroxypropylmethylcellulose on the surface of the prep- 
50 aration of any of claims 8 to 1 0. 

12. A controlled release preparation being further coated a mixture of a drug and hydroxypropylmethylcellulose or a 
solid dispersion thereof on the surface of the preparation of any of claims 8 to 11 . 

55 13. Acontrolledreleasepreparationof any of claims 1 to 12 wherein diameter of the uncoated core-tablet is 2 to 6 mm. 

14. A controlled release preparation of any of claims 1 to 12 wherein diameter of the uncoated core-tablet is 5mm. 

1 5. A controlled release preparation wherein the preparation of claim 1 3 or 1 4 is filled in a capsule. 
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16. A controlled release preparation of any of claims 1 to 1 5 wherein tf,e drug is ha-xlly soluble in water. 

17. Acontrolled release preparation of any of claims 1 to 15 wherein thedrug is nifedipine. 
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Fig. 14 
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